Analysis of glycosaminoglycan-derived, precolumn, 2-aminoacridone-labeled disaccharides with LC-fluorescence and LC-MS detection.
Glycosaminoglycans (GAGs) possess considerable heterogeneity in average molecular mass, molecular mass range, disaccharide composition and content and position of sulfo groups. Despite recent technological advances in the analysis of GAGs, the determination of GAG disaccharide composition still remains challenging and provides key information required for understanding GAG function. Analysis of GAG-derived disaccharides relies on enzymatic treatment, providing one of the most practical and quantitative approaches for compositional mapping. Tagging the reducing end of disaccharides with an aromatic fluorescent label affords stable derivatives with properties that enable improved detection and resolution. HPLC with on-line electrospray ionization mass spectrometry (ESI-MS) offers a relatively soft ionization method for detection and characterization of sulfated oligosaccharides. GAGs obtained from tissues, biological fluids or cells are treated with various enzymes to obtain disaccharides that are fluorescently labeled with 2-aminoacridone (AMAC) and resolved by different LC systems for high-sensitivity detection by fluorescence, and then they are unambiguously characterized by MS. The preparation and labeling of GAG-derived disaccharides can be performed in ∼1-2 d, and subsequent HPLC separation and on-line fluorescence detection and ESI-MS analysis takes another 1-2 h.